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SEMICONDUCTOR WAFER TESTING 
SYSTEM 

RELATED APPLICATIONS 

The following copending and commonly assigned US. 
patent applications have ?led on the same day as this 
application. All of these applications relate to and further 
describe other aspects of this application and are incorpo 
rated herein by reference in their entirety. 
US. patent application Ser. No. 10/243,544, entitled 

“System and Method for Testing One on More Dies or a 
Semiconductor Wafer,” on Sep. 12, 2002, US. patent appli 
cation Ser. No. 10/243,363, entitled “Die Isolation System 
for Semiconductor Wafer Testing,” ?led on Sep. 12, 2002. 

FIELD 

This invention generally relates to semiconductor Wafer 
testing methods and devices. More particularly, this inven 
tion relates to semiconductor Wafer testing systems provid 
ing parallel testing of dies on a semiconductor Wafer. 

BACKGROUND 

Integrated circuits typically begin fabrication as a die on 
a ?at, circular substrate or Wafer. The die comprises a 
rectangular portion of the Wafer surface and is also knoWn 
as a chip, circuit, or the like. Each Wafer usually is seg 
mented by scribe or saW lines into multiple dies, Which 
typically form essentially identical rectangular circuit pat 
terns. Some dies may be engineering or test dies. Other dies 
may be edge dies Where the Wafer does not permit the 
formation of a complete die along the edge of the Wafer. On 
many Wafers, there is a kerf area or area betWeen the dies. 
The siZe of the kerf area varies as the number and arrange 
ment of the dies on the Wafer varies. When fabrication is 
completed, the Wafer is cut along the kerf area to separate the 
dies for use in IC devices. 

Dies are tested after fabrication to determine Whether a 
suitable IC has been manufactured. The dies may be indi 
vidually tested after separation of the Wafer. The dies also 
may be serially tested before separation of the Wafer. Die 
testing usually involves the use of mechanical probes from 
a testing device. The mechanical probes engage test pads or 
pins on the die. Once engaged, the testing device applies 
input signals or voltages to the die and then receives output 
signals or voltages from the die. 

Generally, the testing device needs to have the same 
number of data tester channels as the number of data pins on 
the die. If a die has eight data pins, then eight data tester 
channels usually are connected to the eight test pins on the 
die for reading and Writing data. In this type of testing 
system, the maximum number of dies that can be tested at 
the same time is equal to the total number of data tester 
channels divided by the number of data pins per die. 

In other testing systems, dies are connected in parallel on 
the Wafer. Each die has separate data pins for testing 
different sections or areas of the die. Data pins for similar 
sections or areas of each die are interconnected via a bus or 

other routing mechanism With a Wafer test pad. Similar data 
pins on each die perform the same test on each die or test the 
same portion of each die. During testing, a data tester 
channel is connected to each Wafer test pad for reading and 
Writing data to the same section or area of each die. While 
multiple dies are tested in parallel, the testing device can test 
only a limited number of dies. The number of dies tested at 
the same time is limited by the number of data pins on each 
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2 
die, and hence the number of data tester channels required 
per die. Many testing devices have a limited number of 
available channels for testing. 

SUMMARY 

This invention provides a semiconductor Wafer testing 
system that tests one or more die clusters on a semiconductor 
Wafer. The semiconductor Wafer testing system uses a test 
circuit to test multiple sections or areas of each die in 
parallel. 

The semiconductor Wafer testing system may have a 
buffer, a plurality of dies, and a test circuit. The test circuit 
connects the buffer to the plurality of dies. The buffer Writes 
test data onto a section of each die in the plurality of dies 
through the test circuit. The buffer reads the test data from 
the section of each die through the test circuit. 

The semiconductor Wafer testing system also may have a 
?rst die cluster, a second die cluster, and a Wafer test pad. 
The ?rst die cluster is connected to a ?rst buffer through a 
?rst routing mechanism. The second die cluster is connected 
to a second buffer through a second routing mechanism. The 
Wafer test pad is connected to the ?rst and second buffers 
through a bus. The ?rst and second buffers receive a Write 
signal from the Wafer test pad. The ?rst buffer Writes a ?rst 
portion of the Write signal onto a section of each die in the 
?rst die cluster. The second buffer Writes a second portion of 
the Write signal onto a ?rst area of each die in the second die 
cluster. The ?rst buffer reads the ?rst portion of the Write 
signal from the ?rst section of each die in the ?rst die cluster. 
The second buffer reads the second portion of the Write 
signal from the ?rst area of each die in the second die cluster. 

In a method for testing a semiconductor Wafer, test data is 
Written from a buffer through a test circuit onto a section of 
at least one die. The test data is read from the ?rst section of 
the at least one die through the test circuit. 

Other systems, methods, features, and advantages of the 
invention Will be or Will become apparent to one skilled in 
the art upon eXamination of the folloWing ?gures and 
detailed description. All such additional systems, methods, 
features, and advantages are intended to be included Within 
this description, Within the scope of the invention, and 
protected by the accompanying claims. 

BRIEF DESCRIPTION OF THE FIGURES 

The invention may be better understood With reference to 
the folloWing ?gures and detailed description. The compo 
nents in the ?gures are not necessarily to scale, emphasis 
being placed upon illustrating the principles of the inven 
tion. Moreover, like reference numerals in the ?gures des 
ignate corresponding parts throughout the different vieWs. 

FIG. 1 is a block diagram of a semiconductor Wafer 
testing system according to an embodiment. 

FIG. 2 is a block diagram of a semiconductor Wafer 
testing system according to another embodiment. 

FIG. 3 is a ?oWchart of a method of one embodiment for 
testing a semiconductor Wafer. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIG. 1 is a block diagram of a semiconductor Wafer 
testing system 100 according to an embodiment. The semi 
conductor Wafer testing system 100 includes a semiconduc 
tor Wafer 102 With die clusters 104, 106, 108, and 110 
connected to Wafer test pads 112 and 114 via buffers 116, 
118, 120, and 122. The semiconductor Wafer testing system 



US 6,888,365 B2 
3 

100 Writes and reads data to dies in the die clusters for 
determining Whether the dies are suitable to use as integrated 
circuits and the like. The semiconductor Wafer testing sys 
tem 100 can test one or more die clusters or groups of dies 
in parallel using a test circuit to test multiple sections or 
areas of each die. There may be additional die clusters and 
buffers connected to Wafer test pads 112 and 114. There may 
be other Wafer test pads connected to other buffers and die 
clusters. The buffers 116, 118, 120, and 122 may include 
other circuitry. The buffers amplify or otherWise strengthen 
the signals When the semiconductor testing system 100 
Writes and reads data to and from the dies. The die clusters 
104, 106, 108, and 110, buffers 116, 118, 120, and 121, Wafer 
test pads 112 and 114, and other components may be formed 
on the semiconductor Wafer 102 using a photolithographic 
or similar process for manufacturing an integrated circuit. 
While particular con?gurations are shoWn and described, 
other con?gurations may be used including those With feWer 
or additional components. 

Die cluster 104 includes dies 124, 126, 128, and 130, each 
With a die test pad 132, 134, 136, and 138 respectively. Die 
test pads 132, 134, 136, and 138 are connected via a ?rst test 
circuit to Wafer test pad 112. The ?rst test circuit comprises 
a ?rst routing mechanism 140 connected to a bus 142 
through buffer 116. 

Die cluster 106 includes dies 144, 146, 148, and 150, each 
With a die test pad 152, 154, 156, and 158, respectively. The 
die test pads 152, 154, 156, and 158 are connected via a 
second test circuit to Wafer test pad 112. The second test 
circuit comprises a second routing mechanism 160 con 
nected to bus 142 through buffer 118. 

Die cluster 108 includes dies 162, 164, 166, and 168, each 
With a die test pad 170, 172, 174, and 176, respectively. The 
die test pads 170, 172, 174, and 176 are connected via a third 
test circuit to Wafer test pad 114. The third test circuit 
comprises a third routing mechanism 178 connected to a bus 
180 through buffer 120. 

Die cluster 110 includes dies 182, 184, 186, and 188, each 
With a die test pads 190, 192, 194, and 196, respectively. The 
die test pads 190, 192, 194, and 196 are connected via a 
fourth test circuit to Wafer test pad 114. The fourth test 
circuit comprises a fourth routing mechanism 198 connected 
to bus 180 through buffer 122. 

The dies Within each die cluster may have the same 
con?guration. Each die may have multiple die test pads. All 
the dies on the semiconductor Wafer may have the same 
con?guration. The dies Within one die cluster may be 
different from the dies in one or more of the other die 
clusters. The dies Within a die cluster may be different from 
the other dies in that die cluster. While each die cluster is 
illustrated With four dies, the die clusters may have feWer or 
additional dies and may have different numbers of dies. 

In operation, a testing device (not shoWn) is connected to 
the Wafer test pads 112 and 114 on the semiconductor Wafer 
102. The testing device has a ?rst data pin (not shoWn) for 
connecting a ?rst tester channel (not shoWn) to Wafer test 
pad 112. The testing device also has a second data pin (not 
shoWn) for connecting a second tester channel (not shoWn) 
to Wafer test pad 114. The testing device Writes data onto the 
dies and then reads the data to determine Whether the “read 
data” is the same as the “Write data” for each die. 

The testing device provides test or Write signals to buffers 
116 and 118 via bus 142. The testing device also provides 
test or Write signals to buffers 120 and 122 via bus 180. The 
test or Write signals may be the same or different depending 
on the desired testing. There may be multiple tests or Write 
signals for testing different sections or areas of the dies. 
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4 
Buffers 116 and 118 hold all or a portion of the test or 

Write signal for their respective die clusters 104 and 106. 
Buffer 116 provides at least a portion of the test or Write 
signal to dies 124, 126, 128, and 130 in die cluster 104 at 
essentially the same time. In response to a control signal, 
dies 124, 126, 128, and 130 provide read data to buffer 116 
for transmission to the testing device. Buffer 118 also 
provides at least a portion of the test or Write signal to dies 
144, 146, 148, and 150 in die cluster 106 at essentially the 
same time. In response to the control signal, dies 144, 146, 
148, and 150 provide read data to buffer 118 for transmission 
to the testing device. The testing device may receive addi 
tional read data from the dies 144, 146, 148 and 150 in 
response to additional test or Write signals. The additional 
test or Write signals may be for testing the same area or 
section of the die and may be for testing another area or 
section of each die. 

Similarly, buffers 120 and 122 may hold all or a portion 
of the test or Write signal for their respective die clusters 108 
and 110. Buffer 120 provides at least a portion of the test or 
Write signal to dies 162, 164, 166, and 168 in die cluster 108 
at essentially the same time. In response to the control 
signal, dies 162, 164, 166, and 168 provide read data to 
buffer 120 for transmission to the testing device. Buffer 122 
also provides at least a portion of the test or Write signal to 
dies 182, 184, 186, and 188 at essentially the same time. In 
response to the control signal, dies 182, 184, 186, and 188 
provide read data to buffer 122 for transmission to the testing 
device. The testing device also may receive additional read 
data from the dies 182, 184, 186, and 188 in response to 
additional test or Write signals for testing the same or other 
areas or sections of each die. 

FIG. 2 is a block diagram of a semiconductor Wafer 
testing system 200 according to another embodiment. The 
semiconductor Wafer testing system 200 includes a semi 
conductor Wafer 202 With die clusters 204, 206, and 208 
each connected to Wafer test pad 212 via buffers 216, 218, 
and 220 respectively. The die clusters 204, 206, and 208 may 
be formed on the semiconductor Wafer 202 using a photo 
lithographic or similar process for manufacturing an inte 
grated circuit. There may be additional die clusters and 
buffers connected to Wafer test pad 212. Buffers 216, 218, 
and 220 may include additional circuitry. The buffers 
amplify or otherWise strengthen the signals When the semi 
conductor testing system 100 Writes and reads data to and 
from the dies. While particular con?gurations are shoWn and 
described, other con?gurations may be used including those 
With additional or feWer components. 

Die cluster 204 includes dies 224 and 226, each With a die 
test pad 232 and 234 respectively. Die test pads 232 and 234 
are connected via a ?rst test circuit to Wafer test pad 212. 
The ?rst test circuit comprises a ?rst routing mechanism 240 
connected to a bus 242 through buffer 216. 

Die cluster 206 includes dies 244 and 246, each With a die 
test pad 252 and 254 respectively. Die test pads 252 and 254 
are connected via a second test circuit to Wafer test pad 212. 
The second test circuit comprises a second routing mecha 
nism 260 connected to bus 242 through buffer 218. 

Die cluster 208 includes dies 264 and 266, each With a die 
test pad 272 and 274 respectively. Die test pads 272 and 274 
are connected via a third test circuit to Wafer test pad 212. 
The third test circuit comprises a third routing mechanism 
278 connected to bus 242 through buffer 220. 

Each die cluster 204, 206, and 208 may have the same 
dies as the other die clusters. The dies Within a die cluster 
may be different from dies in another die cluster. Each die 
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cluster 204, 206, and 208 may have fewer or additional dies 
and may have different numbers of dies. 

In operation a testing device (not shoWn) is connected to 
Wafer test pad 212. The testing device transmits a ?rst test 
or Write signal to buffers 216, 218, and 220 via bus 242. The 
?rst Write signal tests a ?rst section or area of each die in the 
die clusters 204, 206, and 208. Buffers 216, 218, and 220 
each hold a portion of the ?rst Write signal for their respec 
tive die clusters 204, 206, and 208. The portion of the ?rst 
Write signal may be different for each die cluster 204, 206, 
and 208. 

Buffer 216 Writes a ?rst portion of the ?rst Write signal 
onto dies 224 and 226 in die cluster 204. In response to a ?rst 
control signal from the testing device, dies 224 and 226 
provide ?rst read data to buffer 216 for transmission to the 
testing device. The control and Write signals may be part of 
the same signal or different signals from the testing device. 
Buffer 218 Writes a second portion of the ?rst Write signal 
onto dies 244 and 246 in die cluster 206. In response to the 
?rst control signal, dies 244 and 246 provide ?rst read data 
to buffer 218 for transmission to the testing device. Buffer 
220 Writes a third portion of the ?rst Write signal onto dies 
264 and 266 in die cluster 208. In response to the ?rst control 
signal, dies 264 and 266 provide ?rst read data to buffer 220 
for transmission to the testing device. 

After the testing device receives the read data from the 
?rst section or area of each die in the die clusters 204, 206, 
and 208, the testing device transmits a second test or Write 
signal to buffers 216, 218, and 220 via bus 242. The second 
Write signal tests a second section or area of each die in the 
die clusters 204, 206, and 208. Buffers 216, 218, and 220 
each hold a portion of the second Write signal for their 
respective die clusters 204, 206, and 208. The portions of the 
second Write signal may be different for each die cluster 204, 
206, and 208. 

Buffer 216 Writes a ?rst portion of the second Write signal 
onto dies 224 and 226 in die cluster 204. In response to a 
second control signal from the testing device, dies 224 and 
226 provide second read data to buffer 216 for transmission 
to the testing device. Buffer 218 Writes a second portion of 
the second Write signal onto dies 244 and 246 in die cluster 
206. In response to the second control signal, dies 244 and 
246 provide second read data to buffer 218 for transmission 
to the testing device. Buffer 220 Writes a third portion of the 
second Write signal onto dies 264 and 266 in die cluster 208. 
In response to the second control, dies 264 and 266 provide 
second read data to buffer 220 for transmission to the testing 
device. Additional Write signals from the testing device may 
be processed similarly and may be used to test the same or 
different sections or areas of the dies. 

FIG. 3 is a ?oWchart of a method of one embodiment for 
testing a semiconductor Wafer. A testing device transmits 
303 ?rst test data to one or more buffers on a semiconductor 

Wafer via a Wafer test pad and test circuit, Which comprises 
a routing mechanism and bus as previously discussed. Each 
buffer Writes 305 all or a portion of the ?rst test data onto a 
?rst section or area of each die in a die cluster. Each buffer 
may Write a different portion of the ?rst test data onto the 
?rst section or area of the respective dies. The testing device 
receives 307 ?rst read data from each die in a die cluster via 
the buffer. The testing device transmits 309 second test data 
to the one or more buffers via the Wafer test pad and test 
circuit. Each buffer Writes 311 all or a portion of the second 
test data onto a second section or area of each die. Each 
buffer may Write a different portion of the second test data 
onto the second section or area of the respective dies. The 
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6 
testing device receives 313 second read data from each die 
in a die cluster via the buffer as previously discussed. 

Various embodiments of the invention have been 
described and illustrated. HoWever, the description and 
illustrations are by Way of eXample only. Other embodi 
ments and implementations are possible Within the scope of 
this invention and Will be apparent to those of ordinary skill 
in the art. Therefore, the invention is not limited to the 
speci?c details, representative embodiments, and illustrated 
eXamples in this description. Accordingly, the invention is 
not to be restricted eXcept in light as necessitated by the 
accompanying claims and their equivalents. 
What is claimed is: 
1. A semiconductor Wafer testing system, comprising: 
a ?rst buffer on a semiconductor Wafer; 

a ?rst plurality of dies; and 
a ?rst test circuit connecting the ?rst buffer to the ?rst 

plurality of dies; 
Where the ?rst buffer Writes test data onto a section of 

each die in the ?rst plurality of dies through the ?rst test 
circuit, 

Where the ?rst buffer reads the test data from the section 
of each die through the ?rst test circuit, and 

Where the ?rst buffer Writes additional test data onto 
another section of each die through the ?rst test circuit, 
and Where the ?rst buffer reads the additional test data 
from the other section of each die through the ?rst test 
circuit. 

2. The semiconductor Wafer testing system according to 
claim 1, Where the test circuit comprises a routing mecha 
nism and a bus connected to the buffer. 

3. The semiconductor Wafer testing system according to 
claim 2, Where the routing mechanism connects to a die test 
pad on each die. 

4. The semiconductor Wafer testing system according to 
claim 2, Where the bus connects to a Wafer test pad. 

5. The semiconductor Wafer testing system according to 
claim 1, further comprising: 

a second buffer on the semiconductor Wafer; 

a second plurality of dies; and 
a second test circuit connecting the second buffer to the 

second plurality of dies; 
Where the second buffer Writes second test data onto an 

area of each die in the second plurality of dies through 
the second test circuit; and 

Where the second buffer reads the second test date from 
the area of each die in the second plurality of dies 
through the second test circuit. 

6. The semiconductor Wafer testing system according to 
claim 5, further comprising a bus connecting the ?rst and 
second buffers to a Wafer test pad. 

7. The semiconductor Wafer testing system according to 
claim 6, Where the ?rst and second test data comprise a Write 
signal. 

8. The semiconductor Wafer testing system according to 
claim 5, further comprising: 

a ?rst bus connecting the ?rst buffer to a ?rst Wafer test 
pad; and 

a second bus connecting the second buffer to a second 
Wafer test pad. 

9. The semiconductor Wafer testing system according to 
claim 8, Where the ?rst buffer receives the ?rst test data 
through the ?rst Wafer test pad, and Where the second buffer 
receives the second test data device through the second 
Wafer test pad. 
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10. A semiconductor Wafer testing system, comprising: 
a ?rst buffer on a semiconductor Wafer; 

a ?rst plurality of dies; 
a ?rst test circuit connecting the ?rst buffer to the ?rst 

plurality of dies; 
Where the ?rst buffer Writes test data onto a section of 

each die in the ?rst plurality of dies through the ?rst test 
circuit, 

Where the ?rst test buffer reads the test data from the 
section of each die through the ?rst test circuit, 

a second buffer on the semiconductor Wafer; 

a second plurality of dies; 
a second test circuit connecting the second buffer to the 

second plurality of dies; 
Where the second buffer Writes second test data onto an 

area of each die in the second plurality of dies through 
the second test circuit, 

Where the second buffer reads the second test date from 
the area of each die in the second plurality of dies 
through the second test circuit, 

Where the second buffer Writes additional second test data 
onto another area of each die in the second plurality of 
dies through the second test circuit, and 

Where the second buffer reads the additional second test 
data from the other area of each die in the second 
plurality of dies through the second test circuit. 

11. The semiconductor Wafer testing system according to 
claim 5, Where the second test circuit comprises a routing 
mechanism and a bus connected to the second buffer. 

12. The semiconductor Wafer testing system according to 
claim 11, Where the routing mechanism connects to a die test 
pad on each die in the second plurality of dies. 

13. The semiconductor Wafer testing system according to 
claim 11, Where the bus connects to a Wafer test pad. 

14. A semiconductor Wafer testing system, comprising: 
a ?rst die cluster connected to a ?rst buffer through a ?rst 

routing mechanism, Where the ?rst buffer is on a 
semiconductor Wafer; 

a second die cluster connected to a second buffer through 
a second routing mechanism, Where the second buffer 
is on the semiconductor Wafer, Wherein the dies Within 
each cluster have the same con?guration; and 

a Wafer test pad connected to the ?rst and second buffers 
through a bus; 

Where the ?rst and second buffers receive a ?rst Write 
signal from the Wafer test pad, 

Where the ?rst buffer Writes a ?rst portion of the ?rst Write 
signal onto a ?rst section of each die in the ?rst die 
cluster at essentially the same time, 

Where the second buffer Writes a second portion of the ?rst 
Write signal onto a ?rst area of each die in the second 
die cluster at essentially the same time, 

Where the ?rst buffer reads the ?rst portion of the ?rst 
Write signal from the ?rst section of each die in the ?rst 
die cluster, and 

Where the second buffer reads the second portion of the 
?rst Write signal from the ?rst area of each die in the 
second die cluster. 
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15. A semiconductor Wafer testing system, comprising: 
a ?rst die cluster connected to a ?rst buffer through a ?rst 

routing mechanism, Where the ?rst buffer is on a 
semiconductor Wafer; 

a second die cluster connected to a second buffer through 
a second routing mechanism, Where the second buffer 
is on the semiconductor Wafer; and 

a Wafer test pad connected to the ?rst and second buffers 
through a bus; 

Where the ?rst and second buffers receive a ?rst Write 
signal from the Wafer test pad, 

Where the ?rst buffer Writes a ?rst portion of the ?rst Write 
signal onto a ?rst section of each die in the ?rst die 
cluster, 

Where the second buffer Writes a second portion of the ?rst 
Write signal onto a ?rst area of each die in the second 
die cluster, 

Where the ?rst buffer reads the ?rst portion of the ?rst 
Write signal from the ?rst section of each die in the ?rst 
die cluster, and 

Where the second buffer reads the second portion of the 
?rst Write signal from the ?rst area of each die in the 
second die cluster; 

Where the ?rst and second buffers receive a second Write 
signal from the Wafer test pad, 

Where the ?rst buffer Writes a ?rst portion of the second 
Write signal onto a second section of each die in the ?rst 
die cluster, 

Where the second buffer Writes a second portion of the 
second Write signal onto a second area of each die in the 
second die cluster, 

Where the ?rst buffer reads the ?rst portion of the second 
Write signal from the second section of each die in the 
?rst die cluster, and 

Where the second buffer reads the second portion of the 
second Write signal for the second area of each die in 
the second die cluster. 

16. The semiconductor Wafer testing system according to 
claim 14, Where the ?rst routing mechanism connects to die 
test pads on the dies in the ?rst die cluster, and Where the 
second routing mechanism connects to other die test pads on 
the dies in the second die cluster. 

17. The semiconductor Wafer system according to claim 
14, further comprising: 

a third die cluster connected to a third buffer through a 
third routing mechanism, the third buffer is on the 
semiconductor Wafer and connected to the Wafer test 
pad via the bus, 

Where the third buffer receives the ?rst Write signal from 
the Wafer test pad, 

Where the third buffer Writes a third portion of the ?rst 
Write signal onto a section of the dies in the third die 
cluster, 

Where the third buffer reads the third portion of the ?rst 
Write signal from the section of the dies in the third die 
cluster. 


